Background Vitamin A deficiency may increase the risk or be
consequence of diarrheal disease. At the beginning th century, vitamin A was commonly known as the anti-infective vitamin, when its deficiency was shown to be associated with various infections. However, the mechanism by which vitamin A protects the body against infection is unclear. 5 study reported that "no nutrient deficiency is more consistently synergistic with infectious disease than that of vitamin A. 6 Green HN et al 5 et al suggest, on the basis of animal studies, that vitamin A has anti-infective activity.
Many studies have been conducted on the effect of vitamin A on acute diarrheal management, but clinical trials on the impact of vitamin A on diarrheal prevalence and on the duration of diarrhea were undertaken but neither clearly showed the usefulness of vitamin A on reducing prevalence or duration of the impact of vitamin A on diarrheal severity. So we aimed to determine the effectiveness of vitamin A in reducing the severity of acute diarrhea.
Methods
We conducted a single-blind, randomized controlled trial in the Secanggang District, Langkat Regency, severe dehydration, cholera, critically ill conditions (severe malnutrition, encephalitis, meningitis, sepsis, need for therapy that might influence the study. We conditions, or suffered from measles in the 6 weeks prior the study, conditions that may lead to vitamin A deficiency and have a positive response to vitamin A supplementation. An informed consent was obtained from all parents and the study was approved by the Research Ethics Commitee of the University of North Sumatera Medical School.
Subjects recruitment was centered at the the Secanggang District. Every three days subjects were recruited by consecutive sampling method. On admission, standard history was taken, a thorough and parents were asked to fill questionnaires. Dehydration was assessed and treated according to rehydration solution. Subjects were randomized into two groups by a random number table method. We gave a single dose of vitamin A to group 1, with doses of 100.000 IU for subjects aged 6 -11 months or with body weights 10 kg, or 200.000 IU for subjects aged 12 months or with body weights > 10 kg. A single dose of placebo was given to children in group 2. Both suplements were given at the time of enrollment. Subjects with mildmoderate dehydration were rehydrated prior to vitamin A or placebo given. Parents were asked to monitor their child's diarrheal frequency, stool consistency and stool volume at every diarrheal episode. Diarrhea monitoring charts were given to parents and as well as explanation of how to fill the chart correctly.
All subjects were monitored (either at the 3 days until recovery. Recovery from diarrhea was defined as a frequency of defecation less than 3 times a day, loose or soft stool consistency becoming normal, and stool volume becoming normal (less Acute diarrheal illness usually resolves spontaneously but a new episode of diarrhea can occur after two full days without treatment.
At every visit we assessed the monitoring chart and obtained information on any complications any medication given to subjects, in addition to the vitamin A/placebo. Monitoring for the recovery from acute diarrhea was done daily and was based on changes of frequency, stool consistency and volume, as well as duration of diarrhea.
We used SPSS version 15.0 and Microsoft Excel 2007 used to evaluate the relationship between vitamin test was used to evaluate the relationship between
Results
One-hundred twenty-nine children with diarrhea were rest received a placebo (Figure 1 Subjects' baseline characteristics were similar in both groups. We included subjects who meet the diarrhea characteristics. Subjects were children aged months. The mean diarrheal frequency, stool consistency, stool volume and duration of diarrhea for all subjects hours, respectively. Most subjects were not dehydrated were similar as shown in Table 1 .
Diarrheal severity in subjects of both groups was assessed daily for 5 days. Figure 2 shows significant differencess in mean daily diarrheal frequency after therapy between the vitamin A group and placebo group from the second to fifth days of assessment.
recovered sooner than those in placebo group, as shown in Table 2 .
We also found that children in vitamin A in placebo group since the first day after treatment (Figure 3 Duration of diarrhea in the vitamin A group a significant difference in the duration of diarrhea from the first day of diarrhea until recovery in the faster recovery in the vitamin A group compared to Table 3 Discussion vitamin A resulted in lower diarrhea frequency, better the vitamin A group, diarrheal frequency and stool consistency became normal starting from the second day and stool volume was normal from the first day diarrheal frequency and stool volume became normal starting from the third day while stool consistency was recovered starting on the fourth day of assessment. These results support previous findings about lower concentration of vitamin A in children with diarrhea that its supplementation may reduce the risk of diarrhea. Diarrhea disease may cause VAD by several mechanisms. First, steatorrhea can lead to a generalized loss of fat-soluble vitamins. Second, damage to the brush border may inhibit the function of brush border retinyl esterases, which contributes to the intestinal absorption of vitamin A. Conversely, VAD may predispose a child to diarrhea in a number of ways. Vitamin A deficiency adversely affects the epithelial lining, leading to decreased mucous secretion and weakened local barriers to infection. Vitamin A deficiency may also lead to goblet cell depletion, abnormal villous architecture and villous atrophy, as well as adversely affecting humoral and cellular immune functions.
Policy Statement on Vitamin A, Diarrhea, and Measles
vitamin A supplementation as an important strategy to reduce the consequences of VAD.
The relationship between acute diarrhea and 65 illness-free control children. Salazar-Lindo E et al. showed that serum retinol concentration was significantly lower in children with diarrhea than in those without diarrhea. A Malatya, Turkey study also demonstrated that serum vitamin A was lower in children with recurrent diarrhea. Nevertheless, a hospital-based study showed that vitamin A supplementation could reduce the risk of diarrhea. A study in Bangladesh found that decreased intestinal absorption of vitamin A was associated with various infections, especially diarrhea, helminthiasis and respiratory infections. Their findings suggested a strong association between diarrhea and VAD in children, although it was not clear whether diarrhea precipitated VAD or VAD predisposed the aptinets to diarrhea or other infections. Other studies also found an association of prolonged and dysenteric diarrhea with VAD. A study suggested that gastrointestinal integrity is severely impaired during illness, but responsive to the additional of vitamin A. 3 Another study measured the gut integrity in infants whose suffered from diarrhea or respiratory diseases, and found that the vitamin A group had more rapid improvement in gut integrity than the placebo group, although the mechanism was not clear.
children from Southeast Asia. With regard to the high VAD prevalence and its side effects during childhood, the WHO recommends that vitamin A supplementation be given to all children especially known to constitute a significant public health problem.
Subjects were given vitamin A in accordance with WHO recommended doses, shown to be effective for reducing mortality and morbidity caused by VAD and with few side effects. Furthermore, subjects with clinical vitamin A deficiency of "rabun senja" or side effects due to vitamin A supplementation were not found. Studies conducted in many countries have shown a benefit of vitamin A in treating diarrhea. Several meta-analyses were conducted during the decreased diarrheal mortality and reduced diarrheal severity. A clinical trial in Brazil showed that the severity of diarrheal disease was reduced by vitamin A supplementation. placebo-controlled trial in a Calcutta community that there was a significant reduction in the average duration of diarrhea per episode. a randomized, controlled trial was conducted in children with diarrhea aged 6 months to 5 years with either single dose of vitamin A, according to WHO recommendations, or a placebo. There was no significant difference in the mean duration of diarrhea between the two groups. However, in children with noticed. Another double-blind, controlled study years, and concluded that vitamin A may reduce the severity of diarrhea.
Based on observation of diarrheal frequency, stool consistency and volume after therapy, we found that the vitamin A group had significantly shorter duration to recovery following treatment compared to respectively. Furthermore, the mean diarrhea starting from the first day of symptoms until recovery was also showed no effect of vitamin A supplementation on investigate the impact of vitamin A supplementation first visited and 6 months afterward, were compared to subjects who did not receive vitamin A. Subjects in the prevalence of diarrhea in the two groups was observed.
the effects of vitamin A on incidence and duration months, who received either vitamin A (at WHO of observation. Serum retinol was measured before treatment and at the last follow-up visit. Serum retinol measurement at the time of enrollment revealed moderately low levels and the remainder of subjects than that in the placebo group. However, vitamin A supplementation appeared to have no overall effect on the incidence or duration of diarrhea.
Our study had several limitations. Outcomes assessment in our study were based on parents' or nanny's reports, not our own observations. However, since we applied a blinding intervention and assessment, we believe that even if misreporting did occur, it occured in random and thus very unlikely to cause a biased estimate other than the underestimation of effect size. Another limitation not assess the impact of other predisposing factors, such as mothers' educational level, water cleanliness, or environmental conditions that could influence the recovery processes.
effective in reducing the severity of acute diarrhea in children under five years of age. 
